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ABSTRACT 

PURPOSE: To shorten the time of transition from exception generation to a 
handler which copes witb it. 

CONSTITUTION: The vector point of an exception processii^ handler regarding 
a TLB miss exception is obtained by adding a vector ofiFset (H'400) to the 
vector base address of aregisterVBR. The vector point of an exception 
processing handler regarding an exception factor other than the TLB miss 
exception is obtained by adding the vector offset to the value (vector base 
address) of the register V6R. Then an exception factor code as an address 
offset which is obtained from a register EXPEVT or INTEVT is added to the 
obtained vector point Consequently, branching to the necessary exception 
handler is performed to perform an exception process regarding the 
exception factor other than the TLB miss exception. The branch destination 
address need not be obtained by direct memory access. 
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mm T L B 5 ;«.micBii-50!^a/NV yy<r> 

VMz^i'^ii-y^yV (H'4 0 0) SrAoJPLlR^-f- 
5o T L B $ ;^ WEA^wM^gHfwgg-rs W*aa^^ 

tLXVvJ;^^^EXPEVTXriINTEVT 

I' ^ IriliS^ ^ y T ^ -fe ;^ ici i o T©l#1-S t SrS t 



/ N 

»H'A000O000O- 




VBR+H' 100 



VBR+HMOO 



) VBR+H' 600 



1^ 



EXPEVT-nraa-l* 




lhrTEVT*-OTa-F 



fcilBT'D ^7 A* iJ- V^' ;4t^iftS LTV ^-Ciiem^^ 
^L-CV>5Sff^^r K^;^^s^tji*4^5^2 iSSU' 

±fmmt6i^mvtm&ti. ±fEi&j^iHj?s<osij«i©T-c, 

5i«*« 2 ia«©T-^' ^aasg, 
fix 

1 7i5 3 ©<prn*» 1 miiSi<r>f-^mmfL 

±.tiT—^i!!:mm<DmmmAK ^— r t-d ^-7 a;*? 

ifefT$ti.-CV^53.-1fi^t^S;J\ *.5VMi->;^rA7'D^ 
7 j^ff $ ^^T^ ^ 5 it#*i*t fil^ ^ Wlc^tr - 



t-x-^'SrS?;£U ±ffiM2««tpifs'bJ::±IBW^« 

fcm 1 W^^aa^^^' K7 l^^tt§*5 t>o-efe5 1 1 Sr 
<ltSct 1-518*5 3 |B«t(Of'-^' «iag|lo 

118*56] hmmwiu. ±tifsi mmm^y 

1-5 x-^©*^, iiHSJffli^Stt, ±^fHl&X/n2 
iijSi^i?:i^i'Ort$Sr?< ^'J lcifi8$*5 t©-cS)5 
1 5Sr1tmt1-5iS*55E«t©x-^^^aa^®o 
[18*57] «?S<o^<vj5rSr«f^1-5^l& 
V^y^2^m\yi^:^9^y h&^U, 

r t «:#«i:1-5S«*55l3«©7'-^teaSS, 
l!8*58l :/i'-^'J}^-ri^h^li^1-5ii&<&rKV 
;^j55sa:£$ti5^'n7'v— kv;^^-:^;^^<&^*s 

K |J:mi-5 i}i jJtfeaaSfi J; o -C^ 

D~7SrWL, 

±12^2^]^ ITS' MciE^S^**©*^^*-^^!-^ 

±SB1^&<&:/^-^0!l^^^i'K7tt. ±l2rtSl!<*liXVJ: 

IB^if^^T K^^j55ift5g$tL5-<^-ti5^l2fcnf^2 

u— ^ r Kw;^ vi^:=^^^*»^*1'57'P'— ^ /K-f.:/ h r 

K u;^ mm hx^^-f w^^^ K7 e> (o'<m 

U !!•» LldSi^li^^r K V ;^ Srflftiai^ 

ihLfc*c^©0>J^'k^>' K7T\ fifJiB^<^7'V-^' Whir 
tea^flgt LfctO-C-<fo5rt^#®i:1-5l8*56fe 

118*5 9 1 ftfllBW^ @S:tt. ±12^ 2 SiJJNi y 



T, 

[0001] 

mmALmmnim} :^%m\i. y±-yv. mn^n^^^ 

[00021 



fcS"^ : general exception events) 

Jft^a^ if©« *) (-fi!tl U 5 : gc 

neral interruptevents) i>^&i'5^'a A»4)5o 

[0 0 0 4] BfrStwf'— ^'ft!fa7'o^r7i^i>fegf^©w 

©0«^*!ia^vK7O5fe«p<^yr Kw^) S:a;£-t-5 

«l'ife«!ia»B*»€,^)-«5ferK^;^S:m^^tei:: 

Sir K^;^^y-KU y-KLfcifeSr K^;^ofi:E 

[0 0 0 5] fSi, «4»)ii^5*^J^ifO0!l^|::ov>TfEtt 

^ttfc:t&<D01Jfc UTtt, BSft6 2^1 2^ 2 5 BIC;^ 

S/^J mi 7 7Mfi.CKBl 7 8MdSfc5. 
[0 0 0 6] 

^:^S;T-tt. mmt.i)^^^LX'tnizitiSt-t6t 

5feKT K u:^^m%ti ±it(Ofm:^ ^ y © y - Kfiii^ 
«5f65.S>:^j:5, Ufc^oT. ^o^lfM^y oy- KSi 



[0007] •I'i^iaai^loilif^fci^^ L-cig^ 
-r S T L B 5 ;^ic:§il-i LTSSiitJifS^-rs 

-5wi*55^ll?g#JcJ;oTaffi^Ftifco ft^ti-h. TL 

10 0 0 81 JElc, «-S5^te5tTKv;^«r^N-Ki>a:T 

[0 0 0 9 J M^»^<^3S*^^,*»fc 

[0 0 10] *%W«DSi|Oi6«]tt. M^^^I-f£;i§:-t-5 
[0 0 1 ll *«W«>l5fc»'/OB6«JH:, x-^tea©iSS 
o, 0iin*!ia--(D®^B#P^©@4S*s T L B 5 ;^ Wli if 

[0 0 121 *55W<D-t-Ote<Oie?Jtt, 05^*aaO;feiJ: 

[0 0 13] *56M<DHtJf£Mmc^<0{til<0@6<jt»fm''i 
[0 0 141 



[ 0 0 1 5 J T-:J'®gS^gtt. m 1 l-09^$it5 J: 9 

STf,nfcW3-Kis#tji*n5i2ttlEl!S (EXP 
EVT. INTEVT) •fnifyJs.UtP^y^ (P 

c) ±iaffj^*^o^g^feij:*£;igu B^5£OiS&<&r K 

tglwi-SM^^g (CTRL) k^^^^^mw. 
(CPU) tSr«ix.5c 

[0016] }L^iMm^m-i.. ±iB^ 1 0ij^*Q.a^NV k 

/Ni' K7d»bl|20!l^l-*aa-'>>' K7--^ttS*5fci{><0 
^2iJii'&TKu;^^, MfBEliIlIK{-#$ii*tLfc±ia 

10 0 17] ±|E^g©^<^T Ki^^'^-to^J^ttfi, 09^ 

-t^ ^'jkw h) u ST bnsm 1 w^&a/M^ k 

>' h lC@^<D-o(D-SS0!l^<P#!-t?*> 5 T L B 5 ;^8^ 

ISOWl** (e«^tfx TLB$;^ei|^EJL^1-romo- 
/ftW^K**) K^fflOtt^a/Ni'K^, Xfl««OtW 

93i*l-*ii<0tf^|^^aa>^^i'K7^:§^^5. ±IE^iii^ 

^«ia/^i^K7 (^2 0y^ftia/N>'K7) -^^^te-f^fc 

?.'<-;^T K ±fE*iiOfia|*1-fea^Ni' K9 ofS 

BR ('<^'^''<-;^Ui/;^^'C3<a) +H' 10 0 (la^ 
H'tti6i||Bc-C«)5rfcSrE!*i-S) TiboTt. * 

[0 0 18] ±i2*a^siJ«ia^j;i?iegl-titf, 7^- 

[0 0 19] *«?gic?toT-:?5!igg{l{l, 

IKliiiiUi^^^' (SSR) -^nif^J^s-n^V^ 
(PC) ;»^^*^^LT^^/ct::5«)0il^^^ka^l»P>S^?Lfc 



*SJSjg^^^5S^2JiiS^i;;^^' (SPC) i^tr, JblS 

[0 0 20J *|g|^|c:ti§57'-^'i!iaSlt©* 
^:K^yh<0^f^<Ofcfc. g^BIISS^^lHl^ (ALU) 
5/ h) *564-f5««5S4eiJ39SVMlil?^¥a (CV 

G. SFT) i, :«-6iJ^*yt-iait*n*:«»(^0ij^te 
(VBR) i^^*•t-5. ±i3S*Blfeag^gtlHlfSH, ±12 

4 0 0 1 ±|B:£«:jg^SlJttx 2 If 5/ 
^^-fS^lfc^g^IalK (CVG) fc, iia^lSlg^HK 

sv-^MsiK (SFT) ti^hm^^iv. ^(orn^m^ 

[0 0 2 1 mega- KSr!2fii1-5SitlHl^t LTOW 
v7;^^'ll, q^^toSg® (CPU) Otbl^lcpl^LT^ 

tifc^ii":?;^^ (EXPEVT) tfjfi^a^B© 
»fPt*PlJ(i!r«±l-5tg2(0«i|^*:« m^tfwba 
i^) »-t!DSTfctifclg2v-::?;^^' (intevt) t 

[0 0 2 2] ±f&:^T'-^:^ui?:^^ (SR) tt, ±fB 

6«l$ii5»lfW»tfy h (MD) t, ±iaM^**0» 

jSilfs'h (BL) bmtiio 
[0 0 2 3] ±IEItd^^efl. «&IBrtgS^^filt±iB«fiJ 
iSfe^r Ki<':xtSr±!2l|liiSi^i';^^ (SSR) i:± 
IS^2jfiigVi;^^ (SPC) --ttt^'^xiSgLfcm, 
JzE^ 1 If J/ h Icit^li^^fiS mirT"- ^ ^IS^ t , 

STjf-fe^^tt. 0T^(D#ffiff&^ (MxtfLDC, ST 



<c!|#8liS!»<& (M^HLDC. STC) &|^^rt5wt*^ 

[ 0 0 2 4 J mn-%»Emci6»z>\hn^m<OTmh'm 

9lCl-5fc«). ^if^ili!.^>'Y\m^^Xhntz}L^'S^ 

10 0 2 51 w^*«P©»lffl^5^;^^o>*jJiffilSr 

^m\^''yP^9-ty V1>m\-it:>iM>o ±iami&u:^2iii 

(0 0 2 61 *^MJ-(¥9X-:5'toaSBtt. ^Ffcl-. 

(UBC) ?£-^1-^„ ^'^y 

w— ^3>hD— 7 (UBC) tt, :/v — ^-^Wxhr 
KV';^;»ss?:^Sit5^^:^i — :}rr KW'^^i'C?;^^ (i 

BR) Sr^^^, ±SS<f^^y^W—:{'7'KW';^Wi^;^^lw^ 

^^•ti:fi^—!^^^>'V7Vi^^%:^\MLX^<^-fu 
[0 0 2 7] ±Elc*5V>T. fl(H2|fJffli?eii^ HI-, M 



[0 0 2 8) 

^>vK9i:$ti, mmfmm (eaixUTLB 5:^00^ 

[0 0 2 9] gtr^icib-v^Tfi. T^'-fe;^Srf^^*?-f 

«ia-'NV K7lc^>tt1-5fc»i)Or K^^i^^J-^-fe 5/ h i: t 

mm-ti>J:oti:H' 2 OOMISSrgV-C^-Kiilij^T 
[0 0 3 11 El::, «t#fc4ai%T. W^SH^'-Kttf^ 

[0 0 3 21 rtai«®&o?mii^^7' K^;^<S:iSJg-r5 
t'i?;^^' (ssR, spc) ^UfSi-^ztfi. 

[00 331 I'^JaaiSfiOS)^^^ a s' ^' roj^&^iSfi] 

ns^, m'p^^mmwt(ommmmtxm±^h 

^mifo^m^t Lx<D-^m^ti^mmx-^±^iy, 

1 mm-tt.h±MiM2m^^n.\:inLx%\\^\zn\ii>o 
W5<omm^\z.-^\^xmzii^tii9>( ^v{fxm9^m 

[0 0 3 4] ^^1•5Hlc:^£;l:x^^-K^>:"lTT•^ft/t$i^ 



\m&.vm'm^wm\^i~'^x-m^-tizb\i. ^ 

10 0 3 51 imi^i^:^^oV'i/:x.fi/^>^i:!^m^f& 

i^i^i/:^^i:m^X'^^^o\^tt'Os mx.ti. w^aa 

1 0 0 3 6 1 m^^W±Ltcii)im(r)m^^y Vy'^x-^ 
^■f fi9|^«r«aa^66lw-t-5 r 1 14, 

7'P ^'7AtJtLTt>ffiEOfi:g-ClSi>«&>'V'-^ iSr*Mt 

[003 7] 

[^tiS^iJl 

#l^:^^J^»^5^^'i^>;^v t VX'>:^TJ^''<:^ s - 

bus, S'V/^>'<^C-b u s43j;0^'<!] 7^:7/1' 
us, C— bus, P — b u s 14, 7*— ^Sr(E§l 

[00381 A/<;^ s - b u s mo-s *«feas 

E (central processing unit) CPU, H^^dnultip 
lier)ML T, ^ Y t/~>^:^ ^ (cache meoory) C A C 
HE, > hnr: y |> (memory nanageme 

nt unit)MMU, Z^tK^'^T'U— h P— 7 (instr 
uction break controller) UBCiSi^^^tti, 
i/i-'^;^C-b u s{ct4Ji|E^-ys'e/a.p«^ y CACH 

^'a>hD-yUBC, ^l:I>V<;^;:^r— h 3> h d— 7 
(bus state controller) B S CiSgf-aSixSo ^<:^^T 
— )> 3 > h o— 9 B S C{c:ggi^$tt5'< y 7 3i7>'l'/<;^ 
P-bus{C{4. ^'-f-eTMU, "t^^iJlgggC P 
(Oiftf^if D s/^(^^i^;45(*Jh$nTtlH^#i!lf^;4515Jtg(- 
$i^•5yT/^^''^' A^os/^lHi^{real tine clock cir 



a. 3 V h o —9 (refresh controller) R E F RXJ^-^ 

(external peripheral 6e\ices) i:<Dfi^<D->]} TA^ 
r>'V3 5 3.-'5r-v'3 W 7a: 
— ;^ (serial comounication interface) S C I ifOlh 
®6^j2*v?a— yv(intemal peripheral aodules) 

i^$tv5. */c> ±iE/'?;^7.-f-h3>J'D-7BSC 
ti, Alii:^)0K(input and output circuit) EX I FiJr 

fB^SB>'<;*EX-b u skzti., ^HBy^DMMRY-^ 
[0039] ti*) &^='> h a —7 (interrupt contro 

Her) iNTce, ±isrtjai§a*v3.-''VA»e>, ^^u^ 

^{gctf? h<0^faifflt3ii;«fJSiF- (external interrupt tc 
minals) I R L 0 ~ I R L 3 *) (ex 

ternal interrupt request) SrSft, SI 9 

(inten-upt priority level) l^ltSoTfll!? ii^S* 

«*«i313l(t C P U--s«l| »3 ii;5P-S*(t-§-S I G 1 ^{Ifei^ 
±13S!I9 52=^^3 he -y INT Ctt. S 

MMU©«lffll@K (TLBC) ±15*1 Oii 

i^*-^*(f -i-S I G 1 SrSftfcl'^ftiS^fiC P Ud:, fij 

hMMU©^Jil|HlKTLBC'^St^-r5o ±IHp'*y-r 
vf^Vh-a-^-J/ hMMU©«!lil|iIISTLBCr±, S< 

S*{-?5KSi-5M^1-Sia3- K(exception code)S:«i6 
•rSiafilllgSt L-COt'J*)ji^5B^i^:^^ I NTEV 
TJClftiitf, iJife^iSgfiCPUOfBiapgRCTRL 
li, ilaUOii^llH^i^;^^ I NTEVTlr-fes/ 

IOO4 0J *||J£0«(D-7^:}'P3>l^a>-^'MPU 
II, ISaJ Kl';^?gP5 (logical address space) $r!« 
S^-i/ (logical page) tlH^litlS^fitlC^^tlL. 
(0^— •:;ffi[(C!^Jir K^;^ (physical address) ^(D 
rV\^:^Wk (address translation) S:(T5fcft<^<S 
Siait (virtual BeaoryjSrt^K-hfSo ±12^'^^ 
•r;^-i;;7ii/'h3.z::i/ hMMUCOT Kv:^^^^<5'7 7 

(address translation look-aside buffer) TLB 



2ei^i*f*:TLB3:y n) > t-cfeift-rs, ±iap«*y-7 

hMMU<0S(|l9f?TLBCtt, •t'ite 
^aai$itCPuasHi:*7t5ISra7' KU';^4r7 K^;^^Jft 
As/^rTLB^-fflVT^gr Ku^^l-^'Si-f^fc*© 

gcpuA5ai:<3LfcSliST K^;^lcjji£:i-5S^^**5T 

L B3iy h y t L-CT Kl';^iEift/<y 7 7 T L BrtlrE 

tt§i^TV^/^A»ofe»^, ffilffiiSBTLBCti. ^gpy^ 

i5iim^citfe|gift»«:TL B3;> M) t LXr K^;^^SI 

^< J/ 7 r TL B'-^^tatf <t 5 l-ftf^-fS. 
10 0 4 1] TKV;»^^^^^^J'77TLBe, ^^tf, 
4 i'i'f • •t y Vyy^yfA"^ (4way-set-associati 
ve) (cache HeBory) tCioT 

TLBS;«>'ifc'«TKu;^^^lc:ff.-5^s6 

8SlilHl!Sfc UTCW^SH P'i^;^^' EX P E VTJ;i-fe 

^f^osi^t-ji&l-SfcftoiiSjfi^s I G4S:«}'*«!; 
31geCPU(DW6BCTRL'>.«*&f 5. «f*ftiS^ 
SCPUtt. «|^1^Hl'i7;^#EXPEVTJ::-fey h$ 

^ E X P E V T (i-fc s/ h HfcW^IgH =1 - K Srffl V >T 

(0 0 4 2] >i'*tos3gecpuii, ^^a^^ 

'J'^aiSBCPUB, Wx.tt, lafflVi?;*^' («e 
neral purpose registers) R0~R1 5 -f^tSSia^ 
(arithnetic and logic operation unit) ALU. 
Sr^tfit^a (operation unit) lOOt, ^ifiSilS 
T'p ifyJ\i]^l/if (progran counter) P C <C if© 
^xA^J^fflUi^X^-lr h (system control registe 
r set) 1 lot, ^^©73:5'^. ^<&©^^, ^-fe- 

(omn^vkommm^^^uo^um'^i 5 sn^ias c t r 

LSr^tf. rne>©lHlK3SS (R0-R15, ALU, 
110, CTRL) tt, ->;^^A/<;^S-b u s JJl^-g- 

$ti5o '^^*^&agBcpu^i, ^j-gM*';MMRY*» 

hMn^tli^^^^^7x.yf-U ^rO^^IBxE (in 
struction code) JCj£;CfcT-^^QaSrff 9, E!l(-*J 

v^x, W<tf-s iGSli, f^^mmscpvti^hy^ 

'f:V^^-^:y^yh^~'y ^^^MU'^©#S^'J^9^f^^ 
Of'f^MagSC P U©rtgil<^tteSra*Pl-5ft:«)©{f # 

1004 3] :^^t S'V^;''*^ CACHEtt, m^m^ 



ili: ^f-^y>ii;>»^-y CACHE IC>^i-5'f>xy2!' 
W-SBS-^l-^TtT^tl. =^-\'j/v'3.p<^yCACHE<D 

K w;^ lir K i^^S^jft^^ J' 7 7 T L B T^iftSiifcfea 

^r yi'aatl/' IJ t LT^-V yi^ip'^y C ACHEJC 
tO0 44j ±f2^<^7'l— i!'=i> |>p-7UBCIi, 

em-rs. i^;^7'X>'^;»>s - b u s (D4*fi;js:/v— 

■fU~i>7 Kl'-^Uv?;^^' I BRIC^'U'— j5'-t-'<#^<& 
■C. '<'jfcft31^gCPUtt, x/^j/^^OfcfeO^^r/L' 

D 3 > f a— ^'MPUOrtat?:/ w^af-f bSOWSr 
[0 0 4 5] «cpu©wc;;^^'^j*» jskic, cfi^ 

ui?;^^'RO~Ri Sfi, 03|::5^$ix5J:9lc, %m 
3 2 l^y fcOlStih's' hSr*U S'Tt^^'feV^^' V^'- 
;j, iaffll/i?x^^RO~R7ttAV:5'0 1<D2 

-ITS' Mix t-'iip*., ^itfiffli-:^;^^'-iry h 

tL-CORO (BANKO) ~R7 (BANKO) t% 
2'Af%V'J:K9-ilyYh\.XORQ (BANKl) ~R 
7 (BANKl) ±|H7'D-fej/1l-*-Kfl, 

3-— f W7:7'y ^Jr-o/g :^:/D^'7 A^s^n$ti5»im 
—f ^l/^\y^f (operating system) fl\i(r>-^y^f 

K (mm) irSr^tf, Ufc7J5oT, !|f««i«Si:^- 
■^'4^«|0)*-<f tt, @^©iaffli''i?;^^'R0~R7Sr*1- 



V^Ttt, /V^^'0(OiafflU5?;^^'R0 (BANKO) ~ 

R7 (BANKO) m\mm\^^i\.i, 

/O'^'tfyhRB (SR. RB) O^^ifefiUdioTiH 

ffl R 0 ~R 7 ©^iWHAs^^Sns. 

[0 0 4 6] @S(c^$jv5J:7{c, 
JitJlf->T, RB=0(Di$tt, RO (BANKO) ~R 
7 (BANKO) ttiaffl^i?:^^'i: tTeSJ^tfilfflr^W 
RO (BANKl) ~R7 (BANKl) ItM 
L-Cttl?JilD-Kifi}<& (LDC) hriS&<& 

(STC) lCj;5T^'-fe;^K>;^iSff§$*t5. RB = 1 
tttt, ±Si:Biit;:RO (BANKl) ~R7 (BA 
NKi) iii^m\^'y:^^h\.X(DUtafmmim^^ 

tl, RO (BANKO) ~R7 (BANKO) K^LX 
ll*lJ»n-KA^ (LDC) IkXfmm^^Vrii-^ (ST 
C) lcJ;5T^'-fe;^(D**sit?ggsti5. 8(llESiJfPia-K 
lf&<^ (LDC) Rt)?ft!l^;^fr^<& (STC) tt, #li 

(0 0 4 71 Z9ii:.o\^K^\^'y:^f^^'y^'^'y:^i' 

mm^ii\^x=^-i'^j^WA-h^mmi\^:^v-^ 

$nTV>fclllfflv v?;^3' R 0 ~R 7 ort^Sr^gCp' ^ y 
MMR Y(0;^ ^ y ^5- ^^'^ji® Uj: < T t i^if i 9 t'f 
#5, L:t;}5-3T, t|i^^Q.Si3lgCPU(D0i|^ia.S'--0 

[0 0 4 81 i/;«.5'AUi;;^^tJ, @3{i:n«*H5J;5 

Ic:, x-^'V'i?;^^'WMACH. f—^U':^:^^vi — 
IviACL. Si^r Ku;^v>';^?PR, RO't'o^^^a 

;*!>>'i'PCfc^Ftt5. x-jS'l^v'^^^WMACHS 
tKx-^'Vi?;^^'D-MACLtt. 

[0 0 4 91 ay ha— /VVi7;^^ftt, @6tcS^$n2) 
J;5J-> ■fe-7';^T-^';^^v?;^^'S SRv -fe— t't'd 

^7A;<)!>V^'S PC, :/n— AyUX— ;:^u-:;:;j;^GB 

R, -^^^f-^— ;^U'i^;^^VBR, sth';^?"— 
;^^SRfc§jx5o -fe— :/::x.-r— i';^ui?;^^'SSR 

l^v?^;J'SR<0|it$'jiii-t5l'v';^;5'T-*)5o 

PU;JS|lff-f-'<^iJiJ^OiJ&^r h'U:^:t^ni-i>t:>b(0 
■fe-7'7'p^yA;<;5?>^spc»c 



x^i^^^G^Kii, GBR-'f'i^y-f' U'^ Ku;^* 

^1,3 < as-Jr-i/ a W v^r 7 31— ;^ S C I J& if<0±ia 

ji;^^;^^:' f s' H ma s k. l^^tcifijffl jtiSMKi^ 

«r-7;».^1-<5fcfe(i:fi|ffl$n, BL= ittW^Sr^;^:? 
i-^Zt^fSipU BL=:Ott0!I^J.*HFf?-r4ri:Srig 

h tt, m^t- Kt::*JV>T*:(t t{?**£iS^gC P Ulc J: 
vf;^^'|cJJ-t5«^ai^^»a$Ji«D-K^^ (LDC) 

(STC) Srlll7-r^1'**aSSIiCPUt::J;oTtT*3 
its. 

loosoj «w^oa>if:x-^'©r Kt';^^ra» 

*:^«i0i©-^-Y^'P3i^tr:x— ^^MPUfi. 4 GB 

° Mapped" i:.T:^H5^S5^li. T KV;^^^!^^^/^ 
(0 0 5 11 H'FFFFFFFF~H' 8 0 0 0 0 0 0 

[0 0 5 3] T Kl^^^i^P 1, P2tt, ll^$itfc#) 



*»oT, #<i*t®l^*JV^T, rKU-?>^S^Pl, P2$' 
7ir±:^tib^. TL B Sr tOftt-f 4 TKw;^^ 

^;^S'TK^;^Sg^p iXfJP 2(cf«t)^-c5wtlci 
0, TLB^^^S-Wftt-t-sr K^;^^tftjc^,50ij^$ 

[0 0 5 4] t K^;^M^P2«=^-ts/v'a:y^ 

T«feJ&**l5. TLB§JX«a|^|c^srtet-5fc«) 
«la^^>' K7tt, T KV'^^^HtSP 1 l-S«»3 ST50;Sq# 

[0 0 5 5] m^f&m<omm mi^immfi. m^i^i 

J; 5 *m 2 om^Mib tTES'i-f-5 r i .5, Sd 

PUOSi<^tia^^l^^T5g^1-5<DT% MfT'Pn^^i^ 

ij:i-5«9^fea^^v K7 (Dtoajj^i^T-f 5 1 . mm 

^^fia^tCPUOUmcl^fflLT^^-rstOf, ^<r) 



(0 0 5 6J Bi7tt. -<i^^i:Lxm*)H\-fhnfcm^ 

Id, jg^ (Aborted) . SUfT (Retried) *5j;l>'%T 
(Conpleted) O 3 Slii^:^jB>J 

10 0 5 71 1) y-fej/ Stoaii. ^l^'-:ir>])±yh 
(Powei-On) t-7=.3.T/HJ-fej' h (Manual Reset) Sr 

CO 0 5 81 2) -^tflj:>}-e. ■f^^jtagecpuort 

(0 0 5 91 ^^(Om^^t t-C, ^**I^<^01J^ (Re 
served Instruction Exception) , J^D;/ l-'F^^'nM 
9[- (Illegal Slot Instruction Exception) , h 7 7' 
^❖011^ (Unconditional Trap) , RV^'^'/U—i'M 
f'\- (User Breakpoint Trap) ii^h'bo 

[0 0 6 01 S#©e9|^*t L-C> ^^r^±:^t^b 
'f-^Tir±:^9^\zmaT K^^aiv-M^ (Addres 
s Error) , ^❖T^'-fe;^^fcf-^'T^-fe;^l^f-*J(t 
5TLB$;».09i1- (TLB Miss) , ^'ft-T^'-fe:^^i:7'— 
?^T^-fe;^^JC*3IJ5TLB'< ;^>'<y y K«iS^1- (TLB In 
valid) , ^<&T^'-fe;^^i:r-^r^-fe;^^|::*>'»t5 
TL BT'ox^ hSRW^ (TLB Protection Violatio 
n) . TLB4:^'yyA^-<~-V'^^ (Initial Pag 

e Write) *5$>5o 

(0 0 6 1] ±ieTLB r Ki/:^^'^<y7r 

Sr^SJ ^ y MM R f, r K y 7 T T L B 

AP#<&-S;||ft-t--5ri^^#|c||4L. 

wv?;^^ I BRlciS^$nfc:/i'-^*#i45 



(0 0 6 21 3) tl»?a;5f5*tt, 
12^;^ (Nonnaskable Interrupt) ^ ^SKi^Oii^ (Exter 
nal Hardware Interrupt) , RO^rt^^ja^v^a-yV-fl 
Oii^ (Peripheral Module Interrupt) Sr^tf, 
[0 0 6 31 0y^tea©@^fe^'</l' (Priority Level) 

3fe w-</u ilttl 9 ^ T -«S:0ij^t±ffi3fe 3 J' 

(0 0 6 41 ±^~fSimf\-ft. ^<^<om'w>-':r>Mc 

©HeffiS^fe* (Execution Order) ;65S!l 9 ^ T foixS. 

[0 0 6 5] fSj, m^\zi$fiyi—^&.m^^^t^<ryh^\U<o 

-ige>I^1-tt> ^^p-T^'-fe;^ (Instr. Access) Nftx-^' 
T^-fe;^ (Data Access) ■t?|E:»J* J: 5 1^05^ 
StlTVSo wtltt, 0 7 ©Address Error** ^Initial 
Page Write* -C'©-^5«*!I^©IS®H> S)5loO^<^ 

S^cFtiiTLB Miss (Instr. Access) >TIB Miss (Data 
Access) ttleSltl^— ©eH^I'/NV K7-Ctea$tl5. Ad 
dress Error (Instr. Access) t Address Error (Data 
Access) , TLBInvalid (Instr. Access) tTLB Invalid 
(Data Access) ^ LTTLB ProtectionViolation (Inst 
r. Access) tTLB Protection Violation (Data Acces 
s) il^^-C*)5„ *^c:, ia7lc43V^i:tt, -jKW^ti 



[0 0 66J mf^^'&<r>tzyb<0'i-{f 9Um 

•@^$nfc^aT K^^^H' AO 0 00000 Hy-fes' 

H 7 \Z.m^ix^ H' 00000100. H'OO 

000400. H' 000006 0-0 t ^iM>, ±IET 

0 0 STbH, T L B 5 ;^0!l^1-a^cD-SS:0lJ^1-(O 
HcttH' 0 0 0 0 0 1 0 0;>5fi]»j^x 
ttL, f!l';ji^iS3j?(0'<:^^';*-71r M-ttH' 0 0 0 
0 0 6 0 0iiSf!l»)S-Ct>ix5. 

[0 0 6 71 '<:?:?x— y-'KO'<-;z.r KW';^n. 

*4!iS^gC PUIC .to T-ijJ' !5^'<-;^ V' 5^:^:5' VB R 

Kv;^gl*SP 1, P 2l;:EE^cix5. ±f&uiy:^^ 

;c .t 5 r D ^'y Ali J: o T«s&$n5ttfro t ©-Cftft 
(0 0 6 81 014r±, «5l2H5t:t7-fe f h t tX«0'< 

3|- y h oitt ^ ui^;^ V B R wflli 

LT^#6>^^fc-<^5'^/1^^^'^tt, T'o^yA;^? ^^^^ P 
c;r##ii*n5, ^W^. ^^jail^SCPUlt, 

d^STKi';^) 2rll±-f-2>= ^^UtS 



E'-gt^i-S, =^tyi'=ty*yCACHElc±IEfeg 

XU'^S?>'';*EX-b u a<07Y\^:^^^^^^lrX, ± 
|B^^;<^-!)MMRYm^Six5. ±B^m7 KV;^ 

36s^gB/<;^EX-b u s07 K^:^^<;^'^Ul:;^)$ix5 - 

y - K*flaim#^*'>^r S - b u s 
rt©SSffll/<;*, df-\'iyi/i/<;*C-b u s©S!lS)/^;^, 
>'<;^;^x-h3>'Kp-yBSC, xHi:^ilKEXiF 
^t)J^1-^>'<;^EX-b u sOSfJ^/<;^^^LT±fe^l-gB 
p«*yMMRY»c»i^$ix5. ±i2*fllJ>*yMMRY 

r-^'^^;^, AffiAElKEX I F, 

(0 0 6 91 ±gSyD^^yA*i7>^'PCjC-fes/ 

VG, v-^^SFT. ftU:»^g^®S^»SALUtt, «f 

(0 0 7 01 Si&^4lHlKCVG&U:->7^'SFT»Jl 
e, « ♦) ii^^ii»I«#S I G 1 , T L B 5 

$r.T:i-ii*P{t^S I G 4 a , RV^T L B 5 ;^fia|^tJ(^(D 

iiftlfg-§-S I G4 ar±, pt^.ij-r^-i;;<> h 
MMUrtOSJffllS5TLBCa»e,ttJ*$n5WfB«#S I 

K^;^3gift»-ieH-f-50«^o3g4S:«f ^aasec P U 

Jcii^-fSfgf-TfeSo flfriafSf-S IG4ie:tt. 3§dfeU 

fcM:^^A5T L B 5 :^^n-Vhi C t Sr^^f ji^in^8f• 
S 1 G 4 a , %4 Lfc0iJ^*^iST LBS ;^M^'m^<o 

5 r t Sr/Tta*n{tt S I G 4 b 
*ti/5„ ii*P^*s I Gen, 0^^**1.5 J: 5 
yT;^;—i?p«>' bails' hMMUlcjjft57 K^;^^^^ 

jsttft^nastriam^s I G4 b t, 'p^iistm^mcp 

gUfS^S I G 6 a fc SrS«t 6:^-7(sIS0 ROmtim^t 

10 0 7 11 tiimitm^^mcvGRxy'yy^sTT 



Gl. SIG4a. S I G6(DI*l<?)t'<0fgf-Aifgttfki 
nfc*»«cSo-v>Tl&JSi ^ixi, 5eISI§^0?S C V G tt, 
Mxitf. /Wt5 3-KT'2lfj^f(D£&H'l (0 
U XttH'3 (11) Sr«4-f5. ?£iS:3540Kcv 

GH. li^fff-S I G4 a Xttii^ftf-S I G 6*5^14 

Gtt, fi|9ii^«4oii^<t-§-s IG6ASlgttjb$it5 
«SlH' 3 &«4i-5. i^7^'SFTtt, a^ftf- 
S 1 G6ASgit{tStt5 2:. ^»H' 1 (0 1) Iz^L 

hH'lOO (I. 0 00 0.000 0) ^tiitl-tio T 
L B ? m^nmmms I G 4 a ;isg1t^C ^5 1 . 
v'^^'SFTtt^lBcH' 1 (0 1) (C*ttT10try h 

&->y hinoZtiZi.':)X-<^fyi-7±t/ hH'4 0 

0 (10 0.000 0. 000 0) ?rffi:t)-t-?>„ ii^fl^ 
s I G 1 *5gmt:$4x5 fc, -yyns f Ttt^j&H' 3 
(11) Sr9 tfy h2E->7 hSrffa-tJ-ioT. 

hH' 6 0 0 (1 1 0.00 00.0 0 00) 

htLTH'lOO, H'4 0 0, H' 6 0 0 Srfi ►) ST 
fc©a. '<^'^';i-7-fe5'H-^v^TSftSffi" 1" t^iv 

C V G (OlSS^HSr'h* < fcfe-Cfo 5o 
10 0 7 21 HI 4A»fc?9t)*^'iJ:9i::, /•x-K'>:»iT 

V G i: ->7 ^ S F TfUfX'^tto i^7^SF Tti^i' ^ 

5. 

[00 7 31 «fiaj^«iaS:m^-t-5 M^^H => - K)> 
W^H^— K (exception code) ElSIC^^ix^) 

L'v?;^^'EXPEVTST>'I NTEVTU, ^Jf-V-yv'a. 
/<;^C- b u s {^^-^^ti, hay hD— 7 

BSC, Atll:*)lHi;gEX I F&V^lE5>'^;^EX-b u s 

0^1 NTEVTICf2g$tLfcSB3-K(J, -7^j>D=r 
>tra-:?MPU©^|-^ICtiJ;/3RTtgl-$tL^)o ^HIcJ; 

lO 0 7 41 l218ll5T$ix5e!l^SHa-Kli, H' 2 



\^^i)>2^U V(r>m^^^^X'hifi\t, 16 
8icj3V>T. -jK:W^©5*)v rKu;^3:7-0!^ (Ad 

dress Error) , TLBS;^es|^ (TLB Miss) , TLB 
-Y>/<y 5'K0iJ^ (TLBInvalid) , TLBT'pt'^' 
R0?^1- (TLB Protection Violation) {COV^Tfi, o — 
Yiii^nnn (load) t;^hTlfe<&|lfTl$ (store) fc 

s'^'«)^^tt^#^L-CS?^5tiT(r>5o i^. 08 lets 

gH3- K^^:o^^Ttt. f^^filllc— ^(OSBa- KH' 
4 0 0fc•^tasfli$i^x«r^5. tii>L, Hlgfcft, rt/K^ 

[0 0 7 5] ll9lC:^$tL5etJ«^aUi?^*'EXPE 

9\-^tt\m*> ^xhiMtmi^^m=i- Ksn^ y m 1 ~ 
fiOii^i^gHt'v?;^^ iNTEVTtt. ±ia0J^s 

3— K«:f y h 1 l~K's' h0»wfelWi-'5 3 2 If jy 
l^v?^^-C$>5o CtlfcOUi/xyEXPEVT, IN 

•t y -7;^— >- ).3.=.s, fMMUO$!l«lgBT L B 
[00 761 ey^5H3- K«:fea^-f-5 v'J:^^i:-t&. 

\z.i.z>a -rtit^ib. -jsmtti'ffciassjsecpu©© 
mmmhx9i^u ti*>a*s*i±«f*«iasiscp 

mmzn^x^im. mtt. 4»o^Dy^^jfe» 

m='-V^mci:oti:i'^ %yyX'm-<DUi:>:;^^\cm 
i,i)^hx-h^, 

[ 0 0 7 7 1 0 1 5 (3. ±iBM^'(-SSa- K^4fi£1-5 
MU©$!lffl)l2lKTLBCI::t*n5, r©^aiHl!SLO 



[00 78] «f?ji;^^HAtt. $i*}iii^=jyh^-7 
I NTC;J»t,ftf-S I G2(Cj;o-Cl^g[HlKLOG'<.e^ 

«t«)ii*im^S lG3as^*it5, figia0?SLOGti. 
I NTEVTIi-fes' h-t-So 

1 0 0 7 9 1 fliifE4'i^i55ll$Sc p urtaj-c<o09^dfe 

^iHBH, 'fi^^'nfi!?^^ {Resei-vedlnstruction Except 
ion) , y b^S^'^M^l- (Illegal Slot Instruct 
ionException) » b7 S'T'^-^M^ (IMconditional Tr 
ap) , Rlf^^:^^~fffi9\- (User Breakpoint Trap) 

tfiJt-Jaagsc p vA^btkmm^ l o oic^^^ns, 

10 0 8 0] /^l)-?^-—:^:^^-^h=^~yYMMUlHU 
-COmim^^^Cti. TY\y:^=^y-mt^- (Address 
Error) . TLBS;^eaj^ (TLB Miss) , TLB-^'i^/^ 
y y KW^ (TLB Invalid) , TLBT'ot'^' hSRUH 
^ (TLB Protection Violation) , T L B-< ^v'-y^V'^ 
— vJyW J-fRlil- (Initial Page Write) <D%*fe1^i5£Sr!K 

10 0 8 1] rai-^l^aEti. T KW;«-^i^i(^#5# 

^tf. Z<0^mt. 'PA*aS3SgCPUrtTlltTSix5 

U;J^e>|feS0KLOGjC«^iJ&^ctl,5, 
[0 0 82] SSS[l!?SLOGtt, tdE^^^aS^SCF 

•:^;^^EXPEVTi'-fes' ^-rs, 
[0 0 8 3] y-ks' Hc^i--5«aj^lJ^H=i-Ktt. y-k 

V h{e#l-i;oTff^^$nfcyts/ hJgq^DlCftSlHl^ 
LOG^Jf&igU SSS!lKLOG*54firt-5. 

ICioTfaj^l-SHWi^^^^EXPEVT-^-fe-y h$tL 

■5= y-fej/ hit/T^Dtt. Bii{OT^$ti6$iJ{^ft-§-s I G 

[00841 «{fW/N y OEIl» -hlBH' 1 0 
0, H'4 0 0. H' 6 0 0T«$tl?)'<^'i'3(-7-fes/ 

H4, ^^'^-<-;^wv?;^^'VBR©IS (■<{^9T—:f 



-'nV K9tt, H'AOOOOOOOO (D@^#ffi«CEg 

T^ffyBRtO^+^f fj)^7-t9 V (H'4 0 0) <07 

H' 10 0XH:H'6 0 0O'<^'^'*7-ky h<SriB3ILT 

XPEVT*fcttINTE V TJ::iBli $4^fc0lJ^1-SS = 
10 0 8 5] r K^;^:4-7-fes'htL-CifOi5«J:W^ 

R+'<^'^'J^7•fe^/)>o^^e^cE@§i^fc/^>'K7 (a 

— !^'f^^»cJ;5) (y h ^^^tt'd^'? 

A) ^CJ;o•Cgt^$^^5. VBR+'«^^':t7 

v'j:^ E X P E V T * I N T E V T ICfati $ tifcW 
tpJ^ftiJS^IlC P Uli. i/^TM,y<^ S - b u s « 

r Ki';^/^;*»j:w5/>^^'EXPEVT4fctt i nte v 

TOT AX;^ S - b u s (0 

im^<.7. mn^^^.m^ l-t. v=;^ ^ e x p 

EVTXttlNTEVT&r^'-feT.i-S. y — KT^'-fe 
;^$nfcV'e?;^^EXPEVTXI4I NTEVXri^ ^ 

/<;^-^fit^^U JblBCPU^s. ^«DSH3-KiSr. 
tt\ io(DVi^ui/:^f (RO) (cfelf^-tSo •?:ixJ-J; 
oT. iSt'iferiKiaiigCPUH, SH^r- K^tt^fr 

P Ul^^SOfllBgfgl&agigSlA L U<C J; oT<Ti3n 

5, 

[00 8 6J 0iJx.li, |l|2^r/7^$^^5J;9(-^ TLB? 

tt, a^-iR0!(^{c:#l©Bl®/N>'K7i>, VBR + 
'<^i'7t7±'^V (H'lOO) O^i'^sK^^'HwE 

1- 5 Wl-SB = - KarT K w 7. -Ir y h i LT i & ic 



■^-512^5:^1-5, Lfc;J5oT. '<:5'^'J)f^ vMc0!|^ 

T'^5o wiDl§^, 05^5^3- Kfil'i';^^' EX PE 

lo 0 8 7l tl*>ii;9^l?*li:K-f 5m^^>K7 
t±?B^"Cfc9, VBR+-<if9iiry^*jV (H'6 
0 0) <D'<^'^'4^^:/'Hc. ^mS4l9ii*®*t^*ig« 
^ 1 (D/nV K7*5Et^*t5o 1 K7tt, 

*(PM^SH3- Ktt, vi?;^*' I NTEVTA»e>St^# 
[0 0 8 8] *|ltS|fi|«i«§x.tf, *aW^^»'K9r3:T 
i«P lXttP2lct«!JSTn5<0-C> T KU^^^'^lcff, 

[0089] ±ia««'5:W''^>' K7<0ffie{Cjol>T. 
TLB$7.m^ :5^ttt|i3ii;^5?* 
jiJ^ifcLfc^, ^-^ftiSS^gCPUC^lStt^ VBRl^ 

e» W^'oai'f 3.— ^^MPUO^N— Kl^jcricio 

VBR+-<^'^':t7-fey > (H' 4 0 
0) -Cj|]£Slx5'<^'^'*'f>H^f!lt>#fJfetlfc^N>' 
KvttTLB5;^m^^:^K9i:^fn5. ^©fliiO-IIS 

h-C}t^$ti5-<^^'K-Yi^K0vN>'K7tt. -tow 

10 0 9 0] h7 j/7*^^lrll^T-t-.5ri:{wJ;oT«4 
•t-5 h 7 s'/gH^lcM LTtt, ^-ro h 7 s'7*^<^;i5tft* 

7s/7'Ui?;^^fTRAlct&JfiJH« ^(^ffiTJJVBRl/i; 

b nfe filJc J; o xStiS-r 5 K 7 *5 7 a: :X $ 



— f-:/ p 7 Af3<o >^ ^ d > b X ^' i/;^ 
1 0 0 9 1 1 «W^a7a-» a 1 0 tt, iM^if 

PUO/N-K!>»rfcJ:o-CS!ESnx l|#«H^/l8'^OS 

(00 92] ({iiJ^1-/S«IOii^<0^m] - 

jascTRLfcts^a^Fix^ (SI) . wx-tf. jsawc 
^-efentf;<*y-7:^.—:/:^vh YmA\i<r>vm 

if, S«|l5iii!(^S*-T?*>il«S!l»)5i^(^3>-ho-7 I NT 

I G 1 jcs<Jv^T03^s:^m-r5. p u 

[0 0 9 3] (PC. SRCDiSS) ^-^toa^ 
gCPUia, 7'Di^7A;*r>>'^'PC©ffl[$r-fe— :/7'D 

RO(i:i&-t-7';^7^-*;^us?;^^'S s RiciKe-f-s 
(S2) . jiis<o^'i'$v^''tt, ai^ 

fc^;^jeteVsT, tf^S^SCPUAi^tDNF^JcUtT 

4Lfct tT'o :/7 a;* ^ V;? P C(DM:^;^x-^^i' 
'yT. 9 S Ri^ffiS: ;>< ^ y Jb<0^ 5' i!' fc 

ft o y * y 7 ^ -fe ^ SrS-e^rt SE U' s?;^ r -fe ;^ -cSr 

[0 0 9 4] (7•^-fe-/1^^-KlD§J^X.] ^f^^aS 
MDSr^SII 1 IJ: LT-T'T' 9 o 3 vtra-^fMF.U©iS 

Klr#^i*- Ki'g!:^l-5 (S3), tj'ffciaag 
gCPUli, ;«.r-^xuv';^:J'SR(07'n y:}' 
1^5/ hBL^Sfeafit" 1" (C-fej/ht-C, ^(DfifeOW 
St>1>l*)ii*<t^:^^'1-5 (S3) . iJ^teaSSCP 
utt, $t>t. ;^f--^';^U'v?j^^'SROue?;^i'/^>' 

Staffi v;^^ R 0 ~ R 7 <^rL— f i; {iglJO Wi^X 
^'>'^>'i'IC^t)jfe;t5 (S3) . t/c*5oT, iUfflUv^ 



[00 95] [ffi|^i?H(^-fes/ h3 JJjf;:, ^<oi:#ro 

^'EXPEVTXI±INTEVTt::-fey h$tl.5 (S 

4) o fl(lt©^i^;^^EXPEVT{Ctt-«i:0iJ^t.gHX 
tt:yirs'KOSH='-K#. I NTE VT 

[0 0 961 i^ififr^-ohic^m ±i&(oxo 

(S5) „ 0iJ^1-$2iSAsy-fej.hTfc5^ 
B;£#iaH'AO 0 0 0 0 0 0 0{C^J-(^^f4x5. — 

LB$;^{r!l^1-^NVK7:i5gd>tlTV^-5 (I2I2#IB) . T 
[0 0 9 71 ii^W^^\Z.T-LB%7.^tM^^^\^1t.h 

TLB5;:^ic^5ife3a'<— v^r Kv;»i«^»jf£:-t- 

5feS^-v?T KV';^^^g8^*yMMRY±<0'<— 
y—:f LXT K ux^gl/^ y 7 r T L B Sr 

S^L, fear Kt'^'>-(0^^S:fTtj/jJ<Ttt'i6,/iV> 
fcii), ^■©TLB5;^t«^©«id»&^-©^te'v<o®gp 

5 T L B $ ;^t«^t-^NV K7 Sr±fB'<^' ^^iKW :^ h l^jS« 
EKi-^wtfJ, f*«iasHcpuoifiitip;^0il^1./Ni^ 

[0 0 9 8 1 0 1 1 tt, ±|2'<^ ^'^'T MJ:jSd»n^t 

pij^i->'Ni' Ky ( y -fe y Ky^T L B $ y^mi\-^^> 

to 0 9 9] 5tT, '^i)^h%^\^t:.?f\(Dm9\-'^^\h^ 
5*Sr#fi{-gm't»t5*^5*»*s*;^$ti5 (S 1 
1) = ^®^^fi. SSg/^:^K70iaall^:^*9. 



[0 10 01 #fi{c|ilijii^®*/i:4f$:SW#»t<£V'>S 
l'i?;^^'EXPEVT, I NTEVTA»b0O^H 
3-KSry-Kt (S12) . CT^SEn-K^TK^ 

5)-ii$i-ifcfeo*aaisi7t>n5 (s 1 3) . ^^imm 

lSCPUi5» VBR+'<^'^;i-7-fey h+0g^SH3- 

teai5g^^7$n5. •em-ioT'pifcMassiscpu 

[0 10 11 #^fiJ::SiJ>)a;S^il**^<^S»t#»t5ii 
01O-CSiegUfc«iS7n-S'«iiE't-5*:fcJ-. * 

R, -fe— y7*n:i'7A*!>V^'S PCJ^if, 0 1 0 <0-'> 

V K7 -cfij^i-i I' v?;^ <ox-:? Sr^gpy * y mmr 
Yl;:iffi8i-<5 (Si4) . «f*fiiaKECPurJ, H 
\z., ^';^i'S?;^^'SRo:/ay^tfy hBLSrft 
®fr 0- l^-feyhLT, ^ofi!i<OM^Rt)«fiJt)ii^Jc 
*ti-5-v;^^Sr/i?|^-t-5 (S 1 5) , ^-O^, 

tf^aiSgcputi, i'e?;^^'EXPEVT, i 
NTEVTA»bM^5fH3-KSry-KL (S 1 6) , 

^^^:^K7^c^)■(SS4^5 (s i 7) . -f/it?*,. "Pifcte 
aS^ecPUis, VBR+^^-^jty-fes^ h+mSH 

y'^^&ais^tf^FixSc ^tifc.to-c'f^toaKiicp 

(0 10 21 01 O&Ut01 107n— 

e>d»<cJ;5fc. TLB5^W^|::»-t-5J:9»::ieiitea 

^^rftS^fet-rstojcMLTtt, Vv?;^^VBR(DliSr 
\m))-Y\,X^f\^\z.^i' ^ity±yV (H'4 0 0) 
^lian-ti) fc*»tT-T L B $ ;^fi(y^^Ni^ K7 O'^^ 

v?;^^ VB R<D{fi{C^^' ;j-7-fe J/ h Sr*n» LTUfcn 
5'<^'^'JK'<'i^K0©#jcADx.T^ ue?;^^EXPEV 
TXti I N T E V T<om^ llHl y - K LT^fceS^SH 
=»- KSrT K ^;^;*-7-t y h t J; ij filf^oM^ 

K 1^;^ ^iS^iy ^ y r ^ -fe ;^ t i o T»^-f-5 w t * < 

to 1 0 3] 01 i*»fe'b!^e)*»'!jJ:9l-, #St::0!l^ 
•) iii^ SrS »t#{t 5 *^!»-»^^- K ^ * T m J: oT 

(tSrfFg-fS^-g-lJill. ii3gwv?;^^ssR, spcic 

^(ciiii $ V ^ 5 ^'i-gu ^ y MM R Y ^i&m-f 

5. TLB$;^0iJ^(D«|Cii|jg^»lg;i5!jJ.g/i^^. 



SR, •fe-^T'Dj/^A^t/^^yi'SPCO^-ty-^Ojii 

m^-mW-it-r. Z(Di^AC}i\,>X. TLB5;«.W^<D^ 

1 0 1 0 4 1 0 1 2 ri. -tetRl^-^ t) 

1 0 1 0 5 ] 0y^i-^fij *) ii,^imfc{c?^^ ttct t (s 
AsiSiSis" 1" (S2 2) , ^hx^mm 

(S2 3) (CioT. S^if/c|C^4Lyc:W^-^ 
«!7ji^<SrS(t{ttt-55*»;»5^^$it^, SR. BL = 
0 J:o-C#fi§«tft»t*sff^$nTV^5^&^|J:H:EI 1 
0, 01 107n-j::i*oT&3SSil5 (S2 4) , 
C0 10 6l±|ESR. BL= UrJ:oT^^<0#Si§: 
ttf+«ti4S^ih$il.t:i^5m'& (S2 20YES) . ^(D 
t &»C3g4 Lfc-ftW^iS^^T'U-:*' W^-C<£< (S 
2 3 ©NO) , ^tlim*)i2^^S^<om^ (S2 

50YES) , y7 h!^'jcT;45SR. BL = 0|c-r^* 

T-s 1 sicjstft-c) . ssgs<it)ii^<D§tw*tr»«j± 
^tns (S2 6) , -tn^js-jSM^-^y-fey Ko®-^ 

(S2S(DNO) , fiaj^HHa— KSrl'i^^^^'EXPE 

^na (s 2 7) , 

1 0 1 0 7 1 -to 1 1 ©t«^l-*ife*5#^:/v-^' M^T? 

C, SSR, EXPEVTO^Wv^^^^tijEUfStl-f, 

feU ^»^^>^•70«ialcJ;oT^'-:?;^^'SPc, s 
'yT-.^ I BRoyu-^sK^vfr K^:^A>fc^<ST K 

[0 10 81 Ji!ailtl<51]tCitLfmT<D<^ffla»i65& 
5= (1) TLB5;^0iJ^Jc*f1-5J:5l-iSflftia$r 

ftgTttt^tcOll^^LTIJ. l/v;^^'VBRWfit^l 
Hiy-KL, -5:<DftlC-<:i'^';*-7-fe-5' h (H' 4 0 0) 
lrtrag-t5?;(^-?T L B 5 ;^0iJ^'kN> K7©^^ ^'-K-r 



SSlc:^ LTtt. \^'y7. 9 V B RtOfiljC^:}' ^ :t7-t -y 
;^^'EXPEVTXBI NTEVTOfflSrl(n]y-KU 

t^9c7VU7,) i:mX'i^o Z<DXo\^, ^m9c7V 
V Sr^^B ^ y W r -tr ;^ J; oT6^| L/jr V ^fc fex 

^miti^^mtt TLB? ;^0tJ^(D J; ^ fSitimicMLX 

t Sit, W^S'-wiS^l^liaoMilSAS TLB? 

0 oi^^-'^j; fc*lc5tt LTft, s/ i^v^'-^/N^ K 

[01091 [23 ^^s>;*^'<OSti:'<^^' 
K7«rt©-^I5©ei]^J-^N:^ K7 (T L B 5 

hTifc5'<^^':i-7-fes'f o»ttfi^*Hf H©«i *» i>m 

3K^rSrj»S^F-e:5rti5-C#5o bfeiSoT, *ISW© 

[0 1.10] C3) #fi|c0iJ^^JI?ji;5^S:Sm^«t5 
*^*^f4, ^^-h'i^:'^7\zX'oXm.'&^*lti^i'^^-^ 
^[^(D-f^^h'roumcloX^i^^fiio ^Mfam^ 
©Sftf+it^ir^-rs^-^, i&ii^-:;;^^ssR, SP 

RYlCigigStl.2., T L B i 7,0!|^Ofi|tC^jiJagA5ii. 

l/e/;^:J'S S R, •fe-7'7*n;5'*7A;<;^7>'^SPC©^f- 
&Sy*yMMRY'^©i&3llr-^^i>Si L'^il-', r©,^, 
{dJJl^-C, T L B 5 7.m9V(D^^i)^hT L B K 



7 -"(OS^Bf&lar^Slc-t-a^A^iigiiE^iiS, 

7 OT'D A|ajg{c«o -C e * l-^^-Ct 5 w fc |c;!t 
10 112] c 5 3 f^u^mRxfmmifr K w Srifi 

5S-f-5Ui?^^'SSR, S PCSr^ffll-SCIi: 

(01131 C 6 ) •I'^MSiSgC P U<Of!i(^|::|§]» b 

KSrfelNS-t5Vv5:?.^'EXPEVTifi|«} ii^S*l^B8 
-t-5mgH3- KSrfe««i-f-5^-:^;^^' I NTEVTt 

10114] [7] y-fey ^fiRI^^^^'K7•^TLBS;^ 
[0 115] C8] iH.ffll'v?;^^'R0~R7<DVi?;^^ 

^R0~R7Srf>Jffl-c#S. wortfi. mx.\t. mt^ 

Kar^U^xSNf, affl^v'^^' R0~R 7(Drt^©^)- 

* y mmr Y-.©iiigS:^tift-c$ 5 r t 
10 116] C9] ^mm9v^m±uzt.m(r>m^>> 

•5 w t J: > a e«l^co^ »t<tft-i^ ^± ^? 



(01171 (1 0] r K^-^Sl^P 1. P2tt, ^IcJ 

^^J^ y 7 7 T L B LfcT K V ;^^Si<OJt^ k li 
$*t*i\ #1i*tfill-ib%^-c, r YV7^^m?\, P 2 
Srr^-fe;^-r5i|fc|-tt, TLB5;^Sr|Dii)i:-^5TK 

Ki^^^^i^P iXf±P2(wgaS1-5wfcJ-J:9. TLB 
#5. 

[0 118] K±*^M*|cio-C*$nfc3Eig«r*l!i 

xa-* pftit?*) 5 r 1 14^ 5 * t <C V \ 

[0 1191 tRixtf. /N-K!>3iT-C»!:^$iT-5'<^*' 
3^7•feJ/ KttH' 1 0 0, -H' 4 0 0, H'SOOIdRS^ 
^tft-f, r Kw;^:i-7-fes' ^S:^a^•t-5SH3- 
ttatcv\ S />-K!^»Tlcj:-a-CSt;t$ixfcSi 
O'^i' b icESST LBS ;*.0^^/^^' K7 SrES 

-t?#5. ±fa^i«)'<^^jK'fvh*»e>:^tt$n 

^iv^ •t<0i&^ict^B=i-KSrTKi';»>:^-7-fey hfif 
(0 12 01 «±OSlWTtt±i: Lr*«M#»-J:-3T 

— ^f7'o-fes/■^^» f^iPi^/V\/{f 
[0 12 1] 

(0 1 2 21 -fii?*,, /N-K-j7:cTJca:oT*^$n 

fc^i©^^^'1<i'>f-<0/N:^K7'^<7?^ii^, 
0»J^I-«4;4» 6) ^m-^!t^?i-t 5 ^ K 7 -^Oil^t" 5 * T 



[0123] f-^iim<D-m3L\':MWt'^\' B 5 

T L B 5 ;^fFii<i-mT-^'^a)iS«os^{kic$-^ Ui. 

[0 1 241 ^i'^-r<~7.V\/7^^(r)^h^^ 

[0 1 2 51 ^N-Kl?*Tj::J:oT*S^^?ix5--«^^'5K 

[0 12 61 ^•-—Y'^^r-Q^'&^fi^^^^-ir^.^i/Y 
Sip »c^4oTV>50-C, V V 

10 12 7] rtaJ4RtfiXU5ffiii<fe^T Kw:^SriiSi-S 
[0 12 81 «fifc^ag^g©i!)f^{CJtL-Clll«fC|g4 

2 (D0iJ^{cJt L-C<SSiJlc:gi;»t 5 t »c J: •? , 2?:fr<^0!l^ 



[0 1 2 91 09^MgH«c|£:UT^>-K'^*rt?^^$n 
[0 13 01 mM\^'-yy^9<o\^'^7^9*<'yif^^^^% 

[0 13 11 fiflJ^STftJitLfct^tflgOW^^NVK^+tJliiJ 

[EISacofSj*;il6Ml 

[011 *^6?^<0-|liS^Jf-^"5'>:^^/'i'5^f T'-rWrJ' 

[021 W^1.»4^i::*J»t5^N— Ki'airJciS-^rJ'^' 
sj^-l* h t jK-i* V h $^^fc-'^>• K7*»t>Hi')B'JiO/>v K 

[041 3.— ■f^-KlJ:*i»:^'503'OtFLfflvv?;^^'SO^ 
7^ A u-:;;^ ^ <o^^lisiiM0-cfc 5. 

[0 5 1 K»c:fc»t50 3 ©jfl.ffl 

::^7 A vi^;^ <Dt»{®giW0-C*)5 . 
[061 =i>'hu~juui^:^if<DVLmm-Vh6o 
[0 71 Sil!3ii*llfigi:'<:5'^:t7-fey b<??#lfjaT* 

[0 8 1 ti ♦) ii<y/-wm h tiiKm o i t: hixt^m o 

[091 0!|^gHUi?;^^&O'h7 5'7'U'i?;^:J'W|ji8B 
0-Cfe5. 

[0101 /N-K!>xTtCioT^€$ttfc'<:*':5'^l' 

Vh^aO-01j7P-f'-^- hTfcSo 
[0 1 1 1 '<^' > h lcgA»*vfc:^N>' K^WMgco 

[0121 ^*)Th^Xti-IStmt^^'^>Yy{zi:ifm\!:. 

(0131 *^te«Fl(Cff.5v^^P3>t^3.-;J'©-0!l 
7 Y^^^-^^y'X'hi), 



[015] m^ms:=^- K*^A£t-5SSia<o-0y7^p y 

MPU ^^i^x3ziy\fzi,-i^ 

CPU ^^mmw: 

CTRL Sd^gll 

PC yoir*yJ:,:f3^>fr 

SPC ±-:f:/xi^*yA:fi^:yff 

SR %T—97^\^^>7s9 

RB t^vy h 

BL yoj/^l^ixh 

[@1] 



SSR ^-'f7^T—97s\/-y7s9 
VBR •^^^i}'^-;^ V'v;;^^^ 

UBC ^h^:/W^'3>^H3-7 

I BR ^<&:;^u-:J^r Ki^;^ui^;^^ 

MMU i^^ty h^-i/ b 

TLB TKV^:^^^/<$/77 
TLBC U'Ml 

EXPEVT -ISLmVm(0^\¥^^^'y^9 
INTEVT fli«9ii;9^S*ffl(DW^|^SHl^v?:^4^ 
TRAP Vyy'^\^-y7^9 
CVG SgC^ilfilK 
SFT \yy^ 



[02] 



CPU 



Mfll 



ROHllS 



MUT 



953 




UBC 



I 



SGI ' 



UBC 



TIB 



I 



CACHE 



'962 



C-bUfi 



INTC 



BSC 



P-bU9 

4 » 



TMU 



RTC 



REFC 



set 



IR L0HftL3 
DISK 



^ {EX-bm I 

J^w^l^w. ^ MMRY 



1 



092] 




VBR+H' 100 



C^i^S) VBR+HMOO 




[015] 



0915] 




[@4l 



1193] 



.31 



R0(BANK0)/RO(BANK1) 



R1(BAhaC0y/M(BANK1) 



ltf(BANKO)/RE(BANKt) 



IO(B/WK0)/R3CBANKI) 



R4(BANKq)/R4gANKl) 



RS(BANK0)/R5(8ANK1) 



R6(HWK0)/R6(8AroC» 



R7(HANICQ)/H7(flANKO 



R9 



RIO 



RtZ 



R14 



R15 



094} 



31 



31 



0 

MACK 



ma 



31 



Hult^ and Acoimulste Hfgh end Low 
ragiitMMAaVL) 

Stsvt the resuitE of oHiftlpicatiQn and 
accurmlafton opsrationB. ^ 



□ 



Proctdirt ftegiitiarCFlO 
StDTw th« r«tum addrw* for «iddng itibnMitlne 

31 proctdurej. ^ 

IYo0nfii OEKffitMr(PC} 

tlM starting tddraaa of tha oumnt 
Irutrucutton Incwrwntadby for 



ngsi 



[@9] 



SR. 0 
SR-RB-l-^VtV^l 



EXPEVT 




31 


12 11 0 


|o 




iNTEvrr 




31 


12 11 0 


|0 





TRA 

31 

P 



9 2 0 



ROCBAWKO) 



RKBAWKO) 



RZCBANiCO) 



RSCBANKO) 



R4(BANKQ) 



R5(BAWIC0) 



R6(BANK0) 



R7(BANK0) 



Ra 



Rd 



RIO 



R11 



R12 



R13 



R14 



R1S 



GBR 



MACH 



HAOL 



PR 



PC 



[05] 



31 



RQ(BAjgiC0)/R0fBAHK1) 



RlfBAMKOI/RlfBANKl) 



R2fBAMK0VR2(BANK1} 



R3fBANK0VR3fBAWKO 



R4fBAMK01/R4fBAWICn 



RSfBAWKO^/RSfBANKI) 



R6rBAMIC01/R6mANICI) 



R7feAiaKDi/R7mAMign 



R9 



R11 



R12 



R13 



R14 



R15 



SR 



GBR 



MACH 



MACL 



VBR 



JR. 



PC 



SPC 



0 : reserved bits, always read as zero 

Imm ; 9-fatt kranadlate data In TRAP Instwcdan 



SLRB-4)^ytV^1 
SR.RB«1*-/<>^0 



I R(>(BANkl)/R0(BANlCO) 



RZCBAN K 1 VRZCBANKO) 

R3(8AHKiyfta(tiAFIggr 



■il4(BANKlVR4(fl;WK5r 



[@1 3] 



31 




0 


1 5SR f 


31 




0 


1 


SPC 


1 


31 




0 


1 


GBR 


1 


31 




0 


1 




1 



n 11 prii I r 
Saved Status Regbttr (SSR) H* EOQOOOQO 



J Gtobel Base Rogfster (GBfO 



31 30 29 28 Z7 



10 9 8 7 



1 0 



irAOOQOOOO 

H' 80000000 
H'7FFFFFFF 



Jtit :Mk»tinga carry, b(mow,owrflow, or unde^^ 
SMt :Uudl]ytlMMAC1ratructkin. 
IMASK :44]lcR8ldtfidteattnothe<iTtemiptre(|uastniak 
tovvl 

H&Qb(t8 :UfadbytfMaVOU/S«ndOIV1 Imtnicudons. H'OOOOOOOO 
R8 :RegtelBrbankbtt,tfMdtoafto«tf»9enard-i»frpo9« 

roasters in pnvfllagad mode. AfoQioatedesignatBs f||K* K 

ftO-R7(BAMCl) «nda6~R1 S •roacceu«dttS9«mI 

- purpose nsghtBT, andR0Ml7(BANKfl) ere or^y 

•ocessed LDC/STC Iretructionr. ind A (oq(c imo 

des^natea R(Kfi7CBANK0) and Ra~Rl S are eccessed 

tt genenl - putpoco reB^etar. and R0-R7<BANK1 ) 

ira only acctsaad by U)C/STC insifuction^ 
BL :Bbci(fatt,Usadtomaskaxceptlomln prMlegod 

8L-1 • exoeptionfi ara masked (not oocsotmO 
BL«0, exceptions are accepted 
MD : PMcessorOpentlon ^kJde Ut. Mcatas Uia 
processor operation moda, as foHoMs; 
l-Privflogadmoda 
0«llsermade 



Control 



05G8»M4iped 



0.5GB, Fixed Pliys. 
Addre. Non-cached 
O.SGB^FoedPhys. 
Addfi-Cachtd 



P4 
P3 
P2 
PI 



2GB 



M'FFFTFFFF 



H* 80000000 
M' 7FFFFFFF 



PO 



iroooooooo 




Hipped : T L BtU^T KU;UUmft 



[@7] 



Vectored Exception Events 



Exception 


Qanent 


Exceptkvi 


Pfiority 


Execvttan 


Vactar 


Vector 




Irvtmcttofl 


Evevta 




Older 


Mdms 


Offset 






PoweM3n 


1 




(TAOOOCXnOO 




RasAt 


Aborted 


Manual Reset 


1 




WAOOOOOOOO 








Address Enwtinstr. Access} 


3 


2 




H'OOOOOlOO 


Gmni 


Aborted 


7lJ»Ms«(kiitr.Acoesi) 


3 


3 




^00000400 


Exception 


and 


TIB iVotection ViolationCknstf. Access) 


3 


5 




HHXXXWIQO 


Evantfi 


MbM 


Hesctved lutmctfon Cxcefrtion 


3 


6 




froooooloo 






fiiegal Slot Instnictlon Exception 


3 


6 




H'OOOOOlOO 






Addrees Emir(Data Acceee) 


3 


7 




HWOOOIOO 






HE Mss (Dflta Aooesfi} 


3 


8 




»rooooo40o 






TlBhivaid(DBUAccflei) 


3 


9 




tfOQOOOlOO 






TIB f^oioction VkilatMDBta Aocfiss) 


3 


10 




H'OOOOOlOO 






rnitMftaeWme 


a 


11 




ffOOOOO^W 




Connpieted 


UhoondRionsf Trap (TRAP Instruction} 


3 


6 




IfOOOOOlOO 






UMrBneafcD^T]*p 


a_ ... 


n ♦Z 




ifflofioaua 


General 


Cotnpleted 


Noimiksbie bit^nupt 


2 






H'OOOOOGOO 






Exlemal Hinhnri IntBTiupt 


4 *3 






H'OOOOOSOO 


teWHt 












WOOOOOBOO 



*1 fHorfty levd b assigned fttm 1 1D 4 li MgN«t to iQwett on^ 
pikxHy 9^ 4 th9 icwMt* 
*2 Abrealqpoint tr«p iray beiMTHMned for a pim 
poBtsxaoutioniivlnictiM breskpoim (f>«12},arQpefand breakpoint (n«1 Z). 
*3 RelativB priority betvMOi flxteritfl hardvwe Nrti^^ 



isdeSnod fay Goftnare* 



ms] 

EXPEVT Register and WTEVT Register Exception Code 



EicqptioftTvpe Exftcotlon Event EaceottonOode 

Reset Powtr-On H'OOO 

IfafiurfRwt tfOZO 

Gflnonl UBMss/lnvilld(loid) H'040 

ExcepUan TIB Mn /InvitcKstare) TOGO 

Events UMaH Pay0 WHts H*080 

TLB FVotoctbn VkrUtfondtora) ffOOO 

AddmsGRxxtkHKi) tfoeO 

llmK&tkimltfipCTiWItiitructton^ HTISO 

RoiervBdMniCtianE]fc«ptian (flBO 

Ihs^ShstlmtnKtionENceptiim HTIAO 

UgarBw^cpohTtTf^ tflEO 

cSnefJI NonmaskibU IntBnupt H*! CO 
lnt«rTupt Ejitpmil Handwars InUmpt 

EvenU RL3«HRLO-0OQ0 WZOO 

RL3-«L0-0001 ^ WZZO 

RL3-«U>-0OI0 ' H740 

MJMRLO-OOn 8*260 
RL3HRLO-OtOO 

RLSHRLO-onO 

RUHRLO-Oltl W2E0 

RL3HRL0-.1000 H>900 

RLSHRLO-IOOI 8*320 

IUJHRLO-1010 ^340 

RL3MRL0-1011 M*360 

Rt3HRLO-iioo H'aao 

ia3MRU>-1101 H'3A0 

«L3~AL0-ini H*a£0 

PerlphwilMcKMIitBrrupt 8*400 



[@1 4] 



[B14] 




itZAD 

irzco 



S IG4a ; r LB 3.7,mf\^5t^ntiiM 

SICK ;TCa£^f(^(«WOHMH«3je^ilill«9 



mio] 

1 0] 



S 1 



I 

S2 

\J 



I 



I 



S 3 



S 5 



PC : Program Counter 
SR : Status Register 
SPC Saved PC 
SSR: Saved SR 



EXPEVT : Exception Evevt Register 
INTEVT : Interrupt Event Register 
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